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^ 44 M-Bj-vflcf. m ^ n^r 44 1 ~ 4^ ^<>|t}. 

<36> til-g-Al 2^ til-g-^ 14M Xi ^ X 2 7> 44 ^ ^*K0)«?] wl^sil^ 

3' ,6*" fl^l ^ 1\6'- # ^Hfl^j 0.^. o]*]^ ZLf-i- 



<37> [HV-g-Al 2] 
,OCHa 




VI-1 



VI-2 
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^ tfl*H ^1*1 -i^W. s^#* ^*7l 3*IH^. 

2- 3*H ^i7> Jl^S|«Ho> ^Cf. I7fl 27flS] ^^-7l7> 

aje) uj-g- 2-ti.S£«]3l)^ -f^£^#o] i3).o]^ (Sparling, J.; 

Fung, D.; Safe, S) (Biomed. Mass Spectrom. (1980), 7(1), 

13-19H 7l{A\S\o] $X^. 
<39> OV-g-^ 2<*lH^ £ *^ofl VI-1-4, ZL 71*>©1^^^I1<?1 ^# 

VI-2* ^*>7l 2-^S5ffl^^Alaljfl^^- #t£ S}JL 5a t)-. ^ 

7-1, Sj-^l- 1-& ^t^ltil^l^t £^-^S^5r*H ^S^" ^ H TllS 

^^xr ^t— -W-(Jandrue, Charles E.; Kampe, Marcis M. ; Simon, Myron S.; 
Waller, David P.; Whritenour, David C)^ ^ W0 93044033}-, 7}o)t] ^ 
(Geiger, Suzanne; Joannic, Michel; Pesson, Marcel; Techer, Henri; Legrange, 
E.; Aurousseau, Michel)^ ^ (Chim. Ther. (1966), (7), 425-37)41 7fl 

<40> <g-^7l Qo]* ^-S}7) ¥ 7fl^ ^Al 711- ^7^ *r°l^ 

Al7lS ^l^rAl^l II* ^tf. oj<2}- tiV-g-^ *Jj£cl -§-(J. F. W. 

McOmie; M. L. Watts; D. E. West)^ ^(Tetrahedron, 1968, 24, 2289)41 

7flAl£)^ H ^ 7fl^ *>ol^Al7m £±r Il^r *fl<?] ZJo^V 

4€- tt««-3.*n* ^-S-^l^ C 2 , C 6 , C 8 , C12. C 22 ^ °^^7l» 7}*)^ 3j-^# 

III* *r 5dtr. 
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<4i> ^-71 sj-^l- Illofl 2 ,7-tqi-^.^l2)-#^^l-9-^ IV* 

£^4. 1^ ^-el^-H. ^-g-^ o]-g-^ <3<s} 78 °C £ 

£<M sl# fs^l em =2}- Shfr* *1 

?] 3s 2 , 7-^ Il£ffi 31-9-^ $7>*M IV!- ^ 5^524. °1 

ufl, 2 , 7-^ tiSaffi 3! -9-^:2] ^-#4^ *V-g~g; *&*l*}7l 

4^ 2,7-^ ti-S.H.#^^l-9-^ ^ 7>*>^ ^Jo] a]-^^. 

<42> zl JL, I V o] jiEj^. #-§-ofl o]*}^ 7l*> 0^^^ 3^ 

1- V-l g V-2-1- ^^4. ^ 50-60 M ^rS^H ^5-1 J2LH]-s> 

£r ^-fr &i=K ^ ^-g-^r Hl-^ 2, 4-^*Hl 

*1 Jitf ^tfl^ o_s. #C] ^Tfl #7># # ^ 4- 3*H>H 

V-2*H tfl*H V-1S1 tftfiaJSl ^£-£- 70% oltflol^cf. 

jit} j-^^^i a^i* ^*>7l ^ ^ ^t^h ^ i-&«HH ^ 

1- V-2^] cfl*H 2^-§- V-l^ ^cfl^^l ^^ol 94% ol^v <£o^t}. u^^os, 
V-l, V-2SJ- Jfl^Jie?^, wl^l^iL^ z}-z}- ^^71 wV-g-i- s.^ 
VI-1 (m=n=l^ ^-f ^ m=n=2^ ^-f s}-^"§- VI-2 (m=n=l^ ^-f 
^ m=n=2^ ^ VI-1 ^ s^-§- VI-2^ m=n=3^1 

^ 3 ofl ufEf^ w}<4 ^ is^l -f-e}^ o?^ 4: ^^cf. 
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SftffVH SEtVh2(m=n=3) 

<44> tiV-g-^] 341 M-B)-^ «>^- Sj-^Hg- VI-1 ^ VI-24H m=n=3£) ^ 

■f-fe z^-z}- v-1 ^ V-2S}- o>ol^.£ E^l^-a)-^ iS7l ^f-*H 

<46> ixf€- ^ ^3)1 ^ ^1-^2) S«l 3] Sj-^-M ^1S ^ ^1 

» °1**H ^7ltf ^7>» ^I2:^>7l W ^l^Ol ^A] ofl^dfl tfl*H ^tg 

<47> ^AHl 1 

<48> 2-:a^Jg.-5.3'-^°11^1tilgn^ol z\)2i 
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<49> 3,3'-^^]^-Alwlsll^(5.0 g, 23.34 mraol)# 52m^ t\ ^^^o\xi\B. -g-nfl 
°fl ^91 3- 0W\x] ^^1^. N-tiS£^^l ©1 ^ (4. 15 g, 23.34 mrnol)* 63 
^^l^i#o}nlH. -g-nflofl ^- ©1 ^ Zl 3,3'-^ ^^-A] «] sfl ^ $-°J\6\) 

^©> JHti]-*V ^ ^fHM- ^7>§>J1 ^= 10^- ^S. JH>£ =L ^, ^©-S 

^ ##*HH *)]^>©3 31*Kr ^#(6.70 g)-gr £8^. ^-l-gr 98%©1 

£4. ^7>7)^(NMR) i^)^^^ ^#©1 2-a.S.S-5 ( 3 , -^^1^-Alnl 

2^ 1)4 <a*l*Rr 7>^* <g + oi^cf. 

<50> <5 H (CDC1 3 , 400 MHz) 7.52 (d, 1H), 7.33 (t, 1H) , 6.97 (d, 1H), 6.93 (m, 

2H), 6.88 (s, 1H), 6.75 (dd, 1H), 3.83 (s, 3H), 3.79 (s, 3H); d c (CDC1 3> 

75 MHz) 8 159.1, 158.7, 143.2, 142.4, 133.7, 129.0, 121.7, 116.5, 115.0, 
114.8, 113.3, 112.9, 55.5, 55.3. 

<51> 2 

<52> 6-jjg.a-*ngiivi-3.3'-^-8-^ gjLj: 

<53> ^l-^-^dM TfH, t^#5.3.*l]i=H ^r°l-&^ 137 m£, 137.12 mmol) 

d|* 0°C ^£5. <$7)°\] 1 6fl>H ti>-§-^ 2^ s}-^-!- I 

(6.70 g, 22.85 mmoD-i- $7>*M ^aH^cf. -§-^* 

#£r©.5L ^ ^ 12 ^o> 7fl4* iStiV^cf. -fc^ <g^-#-S- 

£tf -g-^Ml ^7>^r ^, cjfiS^il AfliS ^f>}JL, =l ^# -§-<*} 
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<HH ^fl^*H £53^. cltSSl^l 4% ofligoHl3HS7fl» 

^e)7l- £L^K£Zl2fi:s£] -f-^H 6-«-S.a-til3|l^-3,3 , -tq^r (5.92 

g, #-§-^ 2^ J*^# ID* 98%^ ^#3. £&t)-. ^JitH o^> 

<54> a H (CDCl 3 , 400 MHz) 7.44 (d, 1H), 7.25 (t, 1H), 6.92 (d, 1H), 6.84 (d, 

1H), 6.83 (s, 1H), 6.78 (d, 1H), 6.68 (dd, 1H), 5.73 (s, 1H), 5.54 (s, 1H); 
8 C (CDCI3, 75 MHz) 8 155.0, 154.9, 143.1, 142.3, 133.9, 129.2, 121.8, 
118.1, 116.3, 116.2, 114.7, 112.8. 

<55> ^XHl 3 

<56> 2-ag.a.-5.3'-^^-^-^^-^l-Blg|lM^ ^ 

<57> 2<M 6-«.S.S.-til3iil^-3,3 , -cl# (5.92 g, 22.43 mmol), 1-Ji 

f-sMrfh <EK>^-§- (18.60 g, 134.56 mmol), g A^^s^-i- (3.72 g, 22.43 
mmolM: EHiiS.-§-o>*]H.(60 meH ^ 3s ^ 150 ^]^^ 24 

^Jl %^>M-M^-A^- S)^># ^^1^4. ^^>°fl 4% 

SSl^ oj-g-^- ^e)?> ^<HM 3.5.n>SZLSfl2] ^.g. 

2-«l£-5 , 3 1 -o] ^- a| -ul 2fl v| (6.36 g, 2^ III, R x = 3- 

R 2 = ^^)* 58.1%^ ^-frs. <2$m. ^^71^-^ Q± &q 
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<5»> $ H (CDC1 3 , 300 MHz) 7.49 (d, 1H), 7.30 (t, 1H), 6.96-6.76 (m, 4H), 

6.74 (dd, 1H), 3.98 (t, 2H), 3.91 (t, 2H), 1.80-1.74 (dt , 4H), 1.44 (dt , 
4H), 1.27 (m, 16H), 0.88 (t, 6H); 8 C (CDCI3, 75 MHz) 8 158.7, 158.3, 
143.3, 142.4, 133.6, 128.9, 121.5, 117.5, 115.5, 115.3, 113.9, 112.7, 68.3, 
68.1, 31.81, 31.78, 29.36, 29.30, 29.29, 29.23, 29.21, 29.17, 26.06, 25.98, 
22.64, 14.1. Calc. for C 2 8H 4 iBr0 2 : C, 68.70; H, 8.44. Found: C, 68.70; H, 
8.50. 

<59> -£!aH1 4 

<60> 9-(5 . 3 ' -til ^-^-H^-aI — h] gfl ^_-2-<a )-2 . 1-A ^-^5--9H-#^^-€-9-#^ A 

<6i> ^A]ofl 3°1M 2-lS£-5 , 3 ' - «1 ^ ^- a] -a] 2]] ^ (0.598g, 1.225 

mmol)* #2i$. BflmeJ-*] 2=5.^(30 mLH ^r<y ch§-. -78°C5. 3: 3^ 

^-€^#(1.7M, 1.44mt, 2.45mmoD* 'B-f 7>*>^4. ^^^1 

-78 ^r£» Tfl^ ^1*>^>H 1*1 # M^}^. ZL Jf, £2:^ BflE^ 

*MJE3.tf-?K20mO o 1| ^ 2,7-^ BSEf^i «-9-£ (0.497g, 1.47 mmol)^: 
n fl-°- 7>*>^ol, 1*1 # ^o> iatiV^- * ^0.5. ^rJE* #Bl^A^ Aj-^ofl 
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£it>}JL, «iaV^ 30 ~ 40% ^-1-5.3. Hfl^MI* 

ol-g-^V *Je)?> z£°\}x] 3S4l^2fl^ 3*f|3. 9-(5,4'-h1^-^-^^1-h1^^-2- 
^)-2,7-^3.S.-9H-#^2.3l-9--§- (0.62 g, «h§-*] 2^ IV, R x = 

R 2 = Yi = «-§-, Y 2 = «-^-)* 68%^ 4^3. taj*).^^ ^e 

^4 ^ ^ ^^#o] ti>-§.Ai 2 ^ iv^i ^<y^r ^<y*r£ 

4. 

<62> <5 H (CD 2 C1 2 , 400 MHz) 8.25 (d, 1H), 7.36-7.29 (m, 4H), 7.07-7.02 (m, 

3H), 6.54 (t, 1H), 6.48 (d, 1H), 6.39 (dd, 1H), 5.65 (t, 1H), 5.61 (d, 1H), 
3.94 (t, 2H), 3.52 (t, 2H), 2.41 (s, 1H), 1.76 (m, 2H), 1.59 (m, 2H), 1.42 
(m, 4H), 1.34-1.27 (m, 16H) , 0.90 (t, 3H), 0.88 (t, 3H). Calc. for 
C4iH 48 Br 2 0 3 : C, 65.78; H, 6.46. Found: C, 65.90; H, 6.50. 

<63> ^jX|ofl 5 

<64> 2.7-^^.5.5.-3' .6 , -Bl^^*l-9.9'-^^Ml^-f-.2.3l^ ^ ^ 2.7- 

<65> *ZX\d\] 4 oj (0.5 g, 0.668 mmol) (50 (1 me) # 

tb * #tf*MH ^^£4. ai-SH 4% cjt^i^if oi-g. 

-9,9'-^*\3-*)^^£.r$\ (0.46 g, «>-§-^ 2^ V-l, Rj = ^-fj, R 2 = ^> 
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Yi = «--§-, Y 2 = «-§-)-§- 94%^ ^-i-S. <2&x}. J£^h ZLS] 71*} ol^^^ol 
2,7-cl W.S.2--1' ,6 , -Hl^^^l-9,9'-^3i|S.«l^-f-^.€ (0.024g, 2 
£1 s}-^-!- V-2, Ri = R 2 = *rTt, Yi = St, Y 2 = «-§-)-§: 5%^ <2 

2^ v-i-8: itssi^ ^ -g-nfl* o}-g-tb 

251 V-l ^ V-2 ^2:^ ^ ^-ol*>^Cf. 

<66> V-l: 5 H (CDC1 3 , 400 MHz) 7.60 (d, 2H), 7.44 (dd, 2H), 7.29 (d, 

2H), 6.82 (d, 2H), 6.66 (dd, 2H), 6.56 (d, 2H), 4.02 (t, 4H), 1.80 (m, 4H), 
1.47 (m, 4H), 1.31 (m, 16H), 0.88 (t, 6H). <5 H (CDC1 3> 400 MHz) 159.7, 
151.1, 143.0, 139.6, 139.4, 130.9, 127.3, 124.6, 121.8, 121.2, 114.7, 
105.9, 68.3, 64.4, 31.8, 29.4, 29.3, 26.1, 22.7, 14.1. Calc. for 
C4iH46Br 2 0 2 : C, 67.40; H, 6.35. Found: C, 67.45; H, 6.40. 

<67> SfrfJ-l- V-2: «5 C (CDC1 3 , 400 MHz) 7.59 (d, 2H), 7.43-7.30 (m, 5H), 6.83 

(d, 2H), 6.64-6.62 (m, 2H), 6.51 (d, 1H), 4.01 (t, 2H), 3.51 (t, 2H), 1.81 
(quint, 2H), 1.49 (m, 2H), 1.34-1.24 (m, 12H), 1.08 (m, 4H) , 1.02 (m, 4H) , 
0.88 (m, 6H) <5 C (CDC1 3 , 400 MHz) 159.6, 155.2, 150.0, 143.5, 143.0, 140.2, 
139.3, 134.2, 130.4, 1230.0, 126.6, 124.4, 121.4, 120.8, 114.6, 112.1, 
111.1, 106.2, 68.3, 67.3, 63.7, 31.9, 31.8, 29.4, 29.3, 29.2, 28.9, 26.1, 
25.4, 22.7, 22.7, 14.2, 14.1. 

<68> ^A|a|1 6 
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<69> 2.7-^1^^-3' ,6'-ti1>i^-lj^-Al-9,9--> 1 ^g,tjl> 1 #^^,^] o] 

<70> Aj-7] «V-g- ^ofl nj-B} ^ &&t)-. ^*H1 53 

V-l (0.5 g, 0.68 mmol), 4-2)1^ ^.^^ (0.21 g, 1.71 mmol), 
EllM^^l^CE^uii^i^^)^-^-^ (o.24 g, 0.20 mmol), 2M-4i#7'mv11 o] e 

(2.1 mL, 4.10 mmol) ^ t-f-^ (29 m£)# -g-^H ^, ^*fl ^± «HM 

» ^ ^1 cl SH^tt ^ ^it ^^3>^cf. ZL ^ -g-^* 2<H 

*i TfMH^S^-. Sj'fcMI 10 % ^m^S.^A% °}-&^ -Msin €^1^ a.s.n>szL 
Bflu) ^ ^ aiA>32)- t]#5.5.^m ^ -g- D fl# ol-g-*]- 7fl^^ o.S^-E] «V-g-^ 2 

^ VI-1 (0.407 g, Ri = ^-IL R 2 = ^r^, m = 1, n = 1)^ 82%3 ^#5. 

<2^8r ^ 5^53 4. ^^>7l^^ #± ^ tiV^-^ 2^ sj-^ 

# VI-1 (Ri = R 2 = ^-1, m = 1, n = 1)3 ^^4. "S^*! 

VI-1 (Ri = ^-li, R 2 = ^rfi, m = 1, n = 1)3 ^*>7l^ ^JE. 

<7i> S H (CD 2 C1 2 , 400 MHz) 7.96 (d, 2H), 7.68 (dd, 2H), 7.48-7.45 (m, 6H), 

7.34-7.32 (m, 4H), 7.26 (m, 2H), 7.02 (d, 2H), 6.71 (d, 4H), 4.07 (t, 4H), 
1.85 (quint, 4H), 1.53 (quint, 4H), 1.44-1.35 (quint, 16H), 0.94 (t, 6H) . 
S c (CD 2 C1 2 , 400 MHz) 160.0, 150.9, 143.6, 141.6, 141.19, 141.18, 140.9, 
129.0, 127.6, 127.3, 127.1, 124.9, 122.7, 120.8, 115.0, 106.3, 68.8, 65.3, 
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32.3, 29.82, 29.81, 29.7, 26.5, 23.1, 14.3. Cald. for C 5 3H 56 02 C, 87.80; H, 
7.79. Found: C: 87.80; H: 7.77. 



<74> ^7) 3^1- £r ^^f) «]:-§• ^o\] ^ ^ 9l9X^ . 41 *H 5^ # 

^-§- V-l (0.35 mmol), 4-wls)l , d J±3j*t (0.89 mmol), 31 e ^ - 7 1 i ( S ^ 3] j i=| ^ 
^) J t^f- (0.123 mmol), 2M-^#?]-:M °}E. (1.06 nrf), ^ «-?-<a (15 ral)-^ 
*H -^tb ^ ^4: *HM -§-^* ^ =3. ^7l# i«1]\fl ^, 

31 (0.281 g, VI-1, Ri = ^-H, R 2 = m = 2, n = 2)^- 90%^ 

S. ^ 5£5W. W# VI-1 (Ri = R 2 = m = 2, n = 2)3 ^} 

7)^ ^3=^4 Q± &q ^SJfEi VI-1 (Ri = ^-H, R 2 = m 

= 2, n = 2) ^S<y# 3^1*}$^. ^^^1 VI-1 (Ri = R 2 = SH, 

m = 2, n = 2)3 SS^ ^*>7l^ i«f)j=ig, ^ ^*>7l^ i^M^ ^ ^ 
^ ^ i^E^-lr £ 3, £ 4 ^ £ 5<H1 M-Ef^^cf. 



<72> 



^^Hl 7 



<73> 



-3' .6 '-^1 ^^-1^^- a] -9, 9 '-^^ g, Hi ^#^-^.^1^ ^la 
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<75> <5 H (CD 2 C1 2 , 400 MHz) 7.96 (d, 2H), 7.68 (dd, 2H), 7.59-7.52 (m, 12H), 

7.40-7.38 (m, 8H), 7.01 (d, 2H), 6.68 (d, 4H), 4.04 (t, 4H), 1.80 (quint, 
4H), 1.48 (quint, 4H), 1.40-1.29 (quint, 16H), 0.89 (t, 6H). <5 C (CD 2 C1 2 , 
400 MHz) 159.3, 150.9, 143.5, 141.4, 140.9, 140.8, 140.2, 140.0, 129.1, 
127.7, 127.5, 127.2, 126.9, 124.9, 122.5, 120.8, 114.9, 106.1, 68.7, 65.2, 
32.2, 29.8, 29.7, 29.6, 26.4, 23.0, 14.2. Calc. for C 65 H 6 40 2 : C, 89.00; H, 
7.35. Found: C, 88.85; H, 7.68. m/z (EI-MS): Cald. 877.20 Found 877.10 

<76> ^aH] 8 

<77> 4"-<>]-ol^.3E-ri.i' ;4' jjJiM^Li ^ 

S.-^M"d (1.0 g, 2.46 mmol), sflvj (0.24g, 1.970 mmol), ^M^7li( 

mel^i^)^^ (0.085g, 0.074 mmol), 2M-^7}£.^)°]^ (12.3 ml), ^ 
(76 m£)-£- * ow^ll ^ SHH -g-^# ^BloL ^ ^S. 

* 4^3] #fHr» ^7>*>JL -8-71 ^ «i ^#^>^cf. ^. 

% 5. 5.^31!- <>)■%■& ^^j^e) 4"^H 

££.-[1,1' ;4' ,1"]^^^ (0.245 g, 35% ^#) * £84. ^*}7l^ (NMR) i 

E-[1,1 , ;4 , ,1 ,, ]^S||^ ^^]e^o)c|-. 
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<79> 



m/z (EI-MS): Cald. 356.01 Found 356.0 



<80> 



<81> 



2.7-^E^m-3 



.6'-«l^^^-^l-9.9 



<82> *1 ^ (sr)u|--I- uj-S ^Jl-E (0.209 g, 0.821 mmol), -^*H1 8<HH 4"- 

o>o]^.£-[i > i- ;4' ,1' (0.098 g, 0.274 mmol), [1, 1' ^(^H 1 ^^ 
^) n ] v] tSSt2}f (0.007 g, 0.0082 mmol), ^eH^MHH^- (0.08 g, 
0.821 mmol), ^ ^S-g-lK-ll^ (2 m«)» ^ ^ ^7l# 

fflfltflJl ^» ^SJ^ 80°C^1^| 3 Al^V JiaV^^cf. ^ ^, ^Hl 5°fl 

*\ ^1^^: 5^1- V-l (0.10 g, 0.137 mmol), 3lS5]-7l^(E eJsil^Si^)^ 
1- (0.01 g, 0.821 mmol), ^ 2M-^^m^°lM (0.174 g, 1.64 mmol)# ^ 
tV t4#, ^^1 ^ *MH -g-^-i: ^^^1 ^7l» wflifl^nf. ^ 4s 

H £^ -g-^-ir 2^ ^-91 ^ ^^.S. ^ Aj^cf. zl ^ 

til^^^-Al-g.g'-^^til^^^ (0.085 g, 30% ^r#)€- <2$i4. ^MM^ 
^eb^ ^ ^^.J^ tiV^-Ai 2 ^ VI-1 (Ri = R 2 = 4 

m = 3, n = 3)2] ^S^-i: ^*>^4. VI-1 (Rj = R 2 

= ^-1, m = 3, n = 3)5] ^*>7l^ ^s!)J=^ ^ ^^^-^ ^ 

S^* £ 7 ^ 5L S<>\] 
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<83> <5 H (CD 2 C1 2 , 400 MHz) 7.97 (d, 2H), 7.68-7.63 (m, 18H), 7.55 (d, 4H), 

7.45 (m, 4H), 7.39 (m, 4H), 7.02 (t, 2H), 6.69 (d, 4H), 4.05 (t, 4H), 1.82 
(quint, 4H), 1.50 (m, 4H), 1.36-1.27 (m, 16H), 0.89 (t, 6H). <5 C (CD 2 C1 2 , 
400 MHz) 160.0, 151.0, 143.6, 141.5, 141.0, 140.9, 140.6, 140.4, 140.2, 
139.7, 139.65, 129.2, 127.77, 127.69, 127.56, 127.45, 127.26, 127.0, 124.9, 
122.6, 120.9, 115.0, 106.2, 68.8, 65.3, 32.2, 29.8, 29.7, 26.5, 23.0, 14.2. 
m/z (EI-MS): Cald. 1029.39 Found 1029.0 

<84> ^aHI iq 

<85> tig-*) a^MMib^^u^^i aai^ aaa azu^ 3 . 

<86> ^X\c^] 7 c])x\ s\-^ VI-1 (Ri = ^-li, R 2 = ^-fi, m = 2, n = 2)% 

$.7)^% A^<3&. S- 9-8: #S*H tMI^S. 

*r -fre] 7l*(l0)-i- n^o) Afl^tb ^ ^^7l» °l-§-*H 10" 6 £s(torr) 

o]t}^\ -fr*l*HS>H ^ $n ^ ^(12) ^ ^ 

#(14), ^#(16), ^#(18) g £-^(20)-§- *}$\sL 

<87> ^-71^ ^o] ^fls€ ^7l^ ±.*H tfl^H iS^Hl^MPL) 

g ^7l^(EL) ^i=^ s§7>*H £ 1<W i^t^t}. £ ^rfl m}- 
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